"Particulate filter for diesel engines" 

The present invention relates to particulate 
filters for diesel engines, of the type comprising a 
metal shell or casing which defines a cavity with an 
intake pipe and an outlet pipe, and a filtering body 
made of ceramic foam which is set in the path of 
O communication between said intake pipe and outlet 

o 

U1 pipe. 

H= A device of the type specified above is 

43 described and illustrated in the international 

□ patent application WO00/69542 in the name of the 

^ present applicant, published on November 23, 2000. 

03 

g The aforesaid prior patent application refers to a 

''^ process for obtaining a filtering body for filtering 

particulate of diesel engines, which is made of a 
ceramic foam produced starting from a suspension 
(slurry) with a base of ceramic material, preparing 
a perform of expanded polymeric material and 
impregnating the said perform with the ceramic- 
powder slurry in such a way as to distribute the 
slurry evenly on the perform, and then subjecting 
the body thus obtained to a sintering heat cycle, so 
as to pyrolyse the polymeric material and obtain a 
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high-porosity ceramic material. The powders of 
ceramic material are chosen from among mullite 
powder, alumina powder, zirconia powder, and 
mixtures thereof, which have a very high degree of 
purity, controlled grain size, and high specific 
surface . 

In the embodiment of the particulate filter 
illustrated in the above-mentioned international 
patent, a metal shell or casing is provided, inside 
which there is set a tubular shell consisting of a 
ceramic pad, inside which is set a series of disks 
made of ceramic foam, which are obtained according 
to the process described above and which are set 
perpendicular to the direction of the flow of the 
exhaust gases through the tubular shell. 

A drawback that has been encountered in the 
known filter mentioned above lies in the fact that 
it is not possible to obtain a large filtering 
surface without considerably increasing the overall 
dimensions of the device. 

With a view to overcoming the aforesaid 
drawback, it would be desirable to make a filtering 
body having a tubular conformation, set inside the 
shell of the filter in such a way as to be radially 
traversed by the flow of the exhaust gases. A 



geometry of this sort would enable a considerable 
increase in the filtering surface even with 
relatively small increases in the axial length of 
the filtering body. However, tests carried out by 
the present applicant have shown that ceramic foams 
of the type in question cannot easily be formed in a 
tubular body with a relatively thick wall. Even if 
this problem were solved, the products thus obtained 
M* would have mechanical properties (above all in terms 

□ of resistance to vibrations) not adequate for their 

in 

q use as particulate filters. 

Q The purpose — of — the present invention is to 

g overcome the above problem providing a filter in 

which it is possible to use ceramic foams of the 
type forming the subject of the prior patent 
application in the name of the present applicant, 
and which, at the same time will guarantee the 
possibility of obtaining a large filtering surface 
with relatively small overall dimensions of the 
device . 

With this purpose in view, the subject of the 
present invention is a particulate filter for diesel 
engines of the type specified at the beginning of 
the present description, characterized in that the 
aforesaid filtering body is made up of a plurality 
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of separate elements made of ceramic foam and having 
a substantially plane shape, which are set about a 
longitudinal axis of the shell in such a way as to 
define, inside the shell, an inner chamber set 
within the array of filtering elements and at least 
one outer chamber set outside the array, the said 
chambers respectively communicating with the intake 
pipe and with the outlet pipe, or vice versa, in 
such a way that, during use, the flow of the engine 
exhaust gases that traverses the shell passing from 
the intake pipe to the outlet pipe is forced to 
traverse the aforesaid filtering elements, thus 
assuming a component of radial velocity with respect 
to the longitudinal axis of the shell. The flow may 
be either from the outside towards the inside (to 
maximize the intake filtering surface) or from the 
inside towards the outside. 

Thanks to the aforesaid characteristic, it is 
possible, on the one hand, to obtain an arrangement 
that simulates the arrangement of a tubular 
filtering body, and, on the other hand, to form each 
of the filtering elements as a plane element, having 
a relatively thick wall, without any technological 
difficulty in the execution of the process. 

Of course, even though the filter according to 
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the invention is suitable for being used in a 
particularly advantageous way employing ceramic 
foams of the type forming the subject of the 
aforementioned international patent application, it 
is evident that equally falling within the scope of 
the invention is a filter having the above -described 
configuration but using filtering elements made of 
ceramic foams of a different type. 

Thanks to the above- specified characteristics, 
the device according to the invention is able to 
present a large filtering surface, albeit having 
small overall dimensions. 

In a preferred embodiment, the filter according 
to the invention is provided with two concentric 
arrays of filtering elements. In said preferred 
embodiment, the elements of each array are four in 
number and are set orthogonally in pairs facing one 
another, according to the sides of a rectangle. 
Preferably, the filtering elements of two adjacent 
sides rest along their adjacent edges on radial 
supports that project inwards from a cylindrical 
wall of the shell. Again preferably, a ceramic pad 
is set between each radial support and the elements 
resting thereon. 

Furthermore, in the preferred embodiment, the 



aforesaid cylindrical wall is connected at one end 
to a bell -like structure having a neck that defines 
the aforesaid intake pipe (or outlet pipe) , the said 
structure being closed on the opposite side by a 
diaphragm which has peripheral openings that force 
the flow of gas entering (or exiting) the shell to 
pass into the outer chamber set outside the 
filtering elements. The opposite end of the 
cylindrical wall is closed by a diaphragm which has 
a central neck that defines an outlet (or intake) 
pipe and communicates with the chamber set inside 
the array of filtering elements. Consequently, 
during use, the flow of exhaust gases that enters 
the device is forced to pass into an outer chamber 
set outside the two concentric arrays of filtering 
elements. From the said outer chamber the flow of 
exhaust gases is forced to pass into the inner 
chamber and to come out through the central opening 
set at the opposite end of the device, thus radially 
traversing the two arrays of filtering elements. The 
flow can be directed also in the opposite direction, 
i.e., from inside outwards. v 

tSL&i jgF* v>S£ crip Tib ~THa> ft^^^ 

^ Furcner cnaract eristics and advantages of the 
present invention will emerge from the ensuing 
description, with reference to the attached 



drawings, provided purely by way of non- limiting 
example, in. which: 

- Figure 1 is a perspective view of a preferred 
embodiment of a particulate filter for diesel 
engines according the present invention; 

- Figure 2 is a cross-sectional view of the 
device, according to the line II -II of Figure 3; 

- Figure 3 is a cross -sectional view of the 
device, according to the line III-III of Figure 2; 

o 

g - Figure 3A illustrates a detail at an enlarged 

p scale of Figure 3, where a seat for a possible O- 

ring can be seen; and 



- Figure 4 is a partially sectioned perspective 
view of the device of Figures 1-3, where arrows 
indicate the direction of flow of the exhaust gases 
through the device (the direction may, however, be 
the opposite one) 

With reference to the drawings , number 1 — 

designates, as a whole, a particulate filter for 
diesel engines, comprising a metal shell 2 made of 
steel. The shell 2 comprises a cylindrical wall 3 
made up of four sectors screwed together in 
positions corresponding to longitudinal flanges 3a. 

Fixed at one end of the cylindrical wall 3 is a 
bell-like structure 4 ending in a neck 5 which 
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defines an intake (or outlet) pipe for entry (or 
exit) of the exhaust gases into (or from) the 
device. At the opposite end, the cylindrical wall 3 
is closed by a disk-shaped wall 6 which has a 
central opening defined by a neck 7 that constitutes 
the outlet (or intake) pipe for exit (or entry) of 
the exhaust gases from (or into) the device. 

Arranged in the cavity inside the cylindrical 
wall 3 are two concentric arrays of filtering 
elements 8, 9 . As may be seen in Figures 2, 3 and 4, 
each of the filtering elements 8, 9 has a plane 
conformation, with a relatively thick wall. The 
filtering elements of each array are set with their 
longitudinal direction parallel to the longitudinal 
axis 2a of the shell and are set about the said 
axis. More precisely, in the case of the specific 
embodiment here illustrated, each array has four 
filtering elements set orthogonally to one another 
and in pairs facing one another, according to the 
sides of a rectangle or square. Of course, it is 
possible to envisage arrays made up of a larger 
number of filtering elements, which, in a cross 
section of the type illustrated in Figure 2, would 
be arranged according to the sides of a regular 
polygon having a number of sides equal to the number 



of the elements making up the array. 

Each pair of adjacent filtering elements of each 
array rests on a respective radial support 10 which 
projects radially inwards from the cylindrical wall 
3 of the shell 2 . In the concrete embodiment 
developed by the present applicant, each radial 
support 10 consists of a hollow body made of sheet 

^ metal . 

b 

q In addition, set between each radial support 10 

zfj and the filtering elements 8, 9 resting thereon is a 

JJJ ceramic pad 11. In the point of joining between the 

*Q cylindrical wall 2 and the bell -like structure 4 on 

O one side, and the disk-shaped wall 6 on the other 

fr* side, there may be set O- rings and a ceramic pad 

03 

O appropriately shaped for constraining the ceramic 

fy 

foams xn the axial direction. 

As emerges clearly from Figures 2, 3 and from 
Figure 4, the two concentric arrays of filtering 
elements 8, 9 define, within the shell 2, four 
chambers A set outside the arrays, and one chamber B 
set inside the arrays. 

The bell -like structure 4 is closed at its base 
opposite to the neck 5 by a wall 12 which has four 
peripheral cuts, orthogonal to one another, which 
set the intake pipe 5 in communication with the 
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outer chambers A, whilst the wall 12 isolates the 
pipe 5 from the inner chamber B. The latter, 
instead, communicates directly with the outlet (or 
intake) pipe 7. Consequently, as may be clearly seen 
in Figures 3 and 4, the flow of exhaust gases 
entering the device is forced to traverse radially 
first the array of the filtering elements 8 and then 
the array of the filtering elements 9 to reach the 
inner chamber B and the outlet 7, or vice versa. 

Furthermore, as may be clearly seen from the 
drawings, the filtering elements 8, 9 of the two 
arrays are not in direct contact with one another, 
but rather define intermediate chambers C. 

Thanks to the above -described arrangement, the 
filter according to the invention is able to 
guarantee a large filtering surface, with extremely 
small overall dimensions. At the same time, the 
filter according to the invention is suited for use 
of ceramic foams of the type that forms the subject 
of the international patent application WO00/69542, 
without any drawback in the corresponding 
fabrication process. Finally, the structure of the 
device is extremely simple, in so far as it is made 
up of a small number of parts and is easy to 
assemble . 
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Of course, without prejudice to the principle of 
the invention, the details of construction and the 
embodiments may vary widely with respect to what is 
described and illustrated herein purely by way of 
example, without thereby departing from the scope of 
the present invention. 



